An attempt was made to evaluate the growth hormone (GH)-releasing activity in extracts of the stalk-median eminence region (SME) from kittens with bilateral lesions of the paraventricular nuclei, which showed a marked growth retardation, and from sham-operated animals. SME extract from the sham-operated control kittens induced a significant decrease in pituitary GH content. However, SME extract from kittens with bilateral lesions in the region of the paraventricular nuclei failed to induce the depletion of pituitary GH content. The cerebral cortical extracts from both groups elicited no effect on pituitary GH. These results show that the hypothalamus of the lesioned kittens has no GH\x=req-\ releasing activity, i. e. GH-releasing factor (GRF) is lacking. This suggests that, in kittens, the area of the paraventricular nuclei plays an important role in the synthesis of GRF, so that destruction of this area causes growth impairment.
in rats with extensive hypothalamic lesions, pituitary GH content decreased significantly. O'Brien et al. (1962 O'Brien et al. ( , 1964 and Bach et cd. (1964) reported that destruction of the region of the paraventricular nucleus induced a marked growth impairment in kittens. Recent observations have clearly demonstrated the existence of GH-releasing factor (GRF) in the hypothalamy of animals (Deuben 8c Meites 1965; Ishida et al. 1965; Krulich et al. 1965; Pecile et al. 1965; Schally et al. 1965 Schally et al. , 1966 Schally et al. , 1967 Machlin et al. 1967; Sawano et al. 1968 ) and humans (Muller 8c Pecile 1966; Schally et al. 1967 a, b) . However, little is known of the relationship between growth impairment and GHreleasing activity in the hypothalamus of animals with hypothalamic lesions. The purpose of the present study was to investigate the GH-releasing activity of the hypothalamus in kittens subjected to bilateral lesions of the para¬ ventricular nuclei.
MATERIALS AND METHODS
Preparation of kitten stalk-median eminence (SME) extract Eight kittens weighing from 500 to 700 g were divided into 2 groups of 4 each. In one group electrolytic lesions were made bilaterally in the region of the para¬ ventricular nuclei. Stereotaxic coordinates were corrected according to the skull size of the kittens. Another group was sham-operated as the control. All kittens used in this study were force-fed a complete liquid diet on a strict basis of a fixed volume of nutrient per gram of body weight; no voluntary access to other food or water was permitted. Ten to fourteen days after the surgery, the kittens were killed with ip injections of pentobarbital (Nembutal®). The fragment of tissue containing mainly the stalk and the median eminence of the tuber cinereum (SME) was carefully dissected. The area removed was located between the posterior margin of the optic chiasma and the premammilary nuclei and extended 0.5-1.0 mm toward the brain base. The dissected SME or cerebral cortex (CC) of the same group of animals were pooled and homogenized in ice-cold 0.1 n HC1. The (1952) . Significance of the differences between the groups was determined by factorial analysis (Finney 1952) .
Histological preparations
After removal of the SME and a portion of CC, the brains were fixed in 10% formol saline. After fixation, frozen sections of the midbrain were prepared and stained with cresyl violet. The anterior pituitary glands were fixed in 10°/o formol saline, and the sections prepared with stained azocarmine and aniline blue.
RESULTS

GH-releasing activity in lesioned kittens
As shown in Table 1 , the intracarotid injection of SME extract from the sham-operated control kittens (Group 2) induced a significant decrease in (1962, 1964) and Bach et al. (1964) reported earlier that kittens with induced bilateral destructive lesions in the region of the paraventricular nucleus showed a marked reduction of growth rate within the first two post¬ operative weeks, despite the fact that these animals were provided with exactly the same amount of food per gram of body weight as the controls. They also noticed that administration of GH restored the impaired growth rate to levels similar to those of sham-operated controls. On the other hand, destruction of any part of hypothalamus, except in the region of the ventromedial nucleus, resulted either in hypophagia or aphagia. The most extreme aphagia was associated with the destruction of the lateral hypothalamic areas, in which instances the kittens were force-fed for two or three weeks before signs of spontaneous feeding behaviour began to appear. Those kittens in which the region of the ventromedial nucleus was destroyed usually became aggressive and, despite their restricted, force-fed liquid diet, tended to store significantly greater amounts of fat than did the controls. They also observed that severe pituitary acidophilic degranulation occurred in the pituitary glands of the kittens with lesions of the paraventricular area despite intact hypophysial circulation and normal PBI. The absence of pituitary degranulation in the present study may be explained by the short post-operative period. The kitten: reported previously were sacrificed ten to fourteen months following lesioning. Perhaps changes in granulation of acidophils require more time to develop.
The present study revealed that the SME extract of sham-operated kittens contained GH-releasing activity like normal kittens (Muller et al. 1967) , while SME from the kittens with bilateral paraventricular lesions lacked significant GH-releasing activity. These results suggest that growth retardation in kittens, induced by destruction of the region around the paraventricular nuclei, may result from impaired synthesis of GRF in the hypothalamus. This also suggests that the paraventricular area plays an important role in the synthesis of GRF.
The question arises as to whether or not the SME is also damaged at the time of placement of the paraventricular lesions. SME, dissected to test the GH-releasing activity in the present study, contained the area from the posterior margin of the optic chiasma to the premammilary nuclei and extended 0.5-1.0 mm in depth toward the brain base. The paraventricular nuclei were not included in the preparation of the SME. As shown in the histological pre¬ paration (Fig. 1) , the lesions were essentially limited to the paraventricular area. In addition, it has been shown in previous studies (O'Brien et al. 1962 (O'Brien et al. , 1964 Bach et al. 1964) ). Therefore, it is possible to ex¬ clude the effects of non-specific stress on growth in these kittens.
Mettes 8c Fiel (1965) have studied the effect of starvation on hypothalamic GRF content. They reported that starvation markedly decreased the capacity of the rat hypothalamus to evoke pituitary GH release. Therefore, it had to be considered whether temporary appetite loss in the lesioned kittens, induced by the surgical procedure, affected the GH-releasing activity in the hypothalamus. In the present experiments, the food intake of sham-operated kittens was comparable to that of lesioned animals. On the tenth to fourteenth day, when these kittens were sacrificed, the lesioned kittens already seemed to re¬ cover from the surgical stress and their appetites were restored to the pre-operative levels. In addition, SME from sham-operated kittens, which showed similar patterns of appetite to the lesioned kittens after the operation, had significant GRF activity. These findings indicate that the lack of GRF in the hypothalamus of the lesioned kittens is not due to malnutrition, but, to the paraventricular lesions.
The lesions reported by Endroczi et al. (1956) , which affect growth in rats, were in the ventral hypothalamus and involved the supraoptic, preoptic, and paraventricular nuclei up to the anterior margin of the tuber. Reichlin (1960, 1961) reported that a marked growth disturbance in rats was induced only by extremely large lesions involving both anterior and middle hypothalamus; however, destruction limited to the area between paraventricular nucleus and optic chiasma did not necessarily prevent normal growth when the animals were given thyroxine. Hinton 8c Stevenson (1962) 
